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(54) ULTRA WIDE BAND (UWB) TRANSMITTER AND ULTRA WIDE BAND (UWB) RECEIVER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To realize an inexpensive 

and small receiver which has high timing synchronous .100 attset 

accuracy required of the receiver in a UWB-IR (ultra 
wide bandwidth-impulse radio) receiver being one of a 
spread spectrum system. 

SOLUTION: Transmission is performed so as to make 
difference between an offset from timing defined by a 
time hopping sequence in the case that an information 
signal is "1" and an offset in the case that the 
information signal is "O" to be equal to or greater than 
impulse signal output time (Ti). Timing synchronous 
accuracy is relieved and demodulation can be performed 
by an inexpensive and small scale circuit by making a 
detection impulse signal of the receiver side to have a 
waveform whose signal output time is equal to or greater • 
than Ti in accordance with the widening of offset time 
difference. 
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[ !tf fF if 5K e H ] 
[ it « Jl 1 ] 

4 uty V y 7 t J ^ 4 ut^ v 'C y ^ mlz'^ 4 ut^vYiy 

1 ) C J© b T S fiS C tD 'J ^ ^ Z » M a ¥ 19 ^ , ffi IB » ^ ji R ¥ S © » M at PbI 1 
^(K> y{ y )K)l7.^^^tl^^)>k}LYiS:1 ^7 \Zt'k%t J y 7 . BuiE«M 

m^^^n^ ^t>7 ^j^"^ ^ 4 ^y 7-^ 4 y R)V7.^'^-t%^t 4 y K)i7.%'^^ 
nY. flu IE -<> A x^fl^t Ji-nt z Ji-^i t z , SuiEJi+i^S^Mi <i)^B^t ^ ^ ic 
jk»^tti7>T:^^g>ii^i4^B)c'7ti?je;Af«; (uwb) jus^i, 

[iI*JS2] 10 
'p 4 uty V y 7 1 J ^ 4 ut^^^y 7%m%±^nY . hu ^ ^ a TK y c > 

;^¥S'i^t»^fllS)c'r+L^je;X*K (UWB) jg^s^t. 

[ ii .1? Ji 3 ] 

Jl 2 iE®!©jfflJA^« (UWB) iM^m. 

[ a Ji 4 ] 

1 (0 [\T^n\2mn(omjA^n (uwb) j^^^i. 

[ g| « IS 5 ] 

^ + CJ5(tt^4lfeUWBM^t3^1tI7>x/^SV - ml'tJ y ^ i- ^-^n ^ (D 

^ t is s i@ t ^ $t ^ if +1 ? a >; , 5' ^ 7K y c > 7" m t fs 4 r ^ ^ ^ a y c > 

xi)t'? 4 utKv ^ y 7%m^ i^-^-z%tj >? 4 ^y 7\2^K)Tvi^m-i'(D so 
1 o<^)^>A;ix^s-^iti:bBfU;'j t^\.))^t)^^^ntjm!im4y)x)V7.m^^%'^ 

y K)i7.^^Y^WiTi>Wi%^nY . mmm^^'^^idtmi^'? 4 Lt^y ^y 7%m(DM 

(UWB) S^Kl. 

[ a * Ji 6 3 

^^CJXttrtlfeUWB^a^tl&^tZ7>T/?S^>file7>T/?S«Mi<5lli*^ 

^tlSMSJi4it^€M§ii4l¥a^, '^4Uii.yY:y7%m^%'^tJ'P4utyy^y 
7%i\\%^^^Y . m'^'&m^nf^^^^-^nv, o^^n^m^mo) '9 4 ut^yY: y 7%mY 4o 
s ^ f J (9 9 ^ y c> 7 ^ 5y 0) IB] « 1 5t iL r I ffi] ffl ¥ a > Hu ie flu ie [5] « ^ g lu d; ') 

llM?tSlt+i;fe^'/rA7Kyk:->7^5yc<i;oT^*^^^$>7lc3yUT3M^ifJ-?a)1-:) 

)ij,^^Y^mt j^m-^^Y . 4 utyy ^y 7%m(DnmY 

Yn^^^mt^j^js^^n (UWB) s-is^ffi. 

[ si a? Jl 7 ] 

5^lc3X*t^4i;feUWB'le^t^ltI7>T/^S-j;. y t f ^ <0 ^ 50 
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7%¥i^^^mY . mtz'&m^m^^mn (om^n K m^mo) ^ 4 LTK V y 7%¥\Y 
m m ^ 4 u y € y 7 % ¥1 y Q n m ^ m \L t in m Y s mm ^ 4 ltk v ^ y 7%m\-:: 
j^^-z±t 1 ^ 4 ^y 7 K\-i^^i Hmo)mkm4 y Khi.m^^^'^t i 

i3^^(o^'%\t\Vi.'}4u%v'cy7%mo)n'^\zn'^\j-z^y7'')y7ti>n\^<^^yi' 
y 7^-^y . m%\^mo)^y7'^) y 7^-^nv, (o^-hm'^^o^ ^mnm.ii^w^x^ \\y 
7>ft*U^t^^g^till:«;7"^>f¥iJ:£¥S>;. mmHm<o ^ y i- y 7 ^ o ^ 10 

\j-z^\%T - \ V xiy 7 \j-L^-ht IT^ V y: y 7^'^\%v,%fit "(iil^ik^n 

( u w B ) s « 1 . 

casus] 

*^jSffl^>Ayi.xf!i^gtt> #^<9ili;tiiif^*jl^sfJi?)i -:)<?)^>A;i.x#^ili:^fltral 

(UWB ) ^^s^t. 
[ si Jl 9 ] 

SVt*t^a5KJS57^58©l)^tlJ^ClEl!©jfflJ2:^ffl (UWB) g^sSS. 
[ a S Jl 1 0 ] 

titIN - 1 •li©jSM¥l§^> BulEN - 1 ^i0SM?SQai;bVByiE1&StgJi+l¥S*^i4 
W B ) 5 i . 

[ bi jK Ji 1 n 

I C V tilfSV: t ? sijKJS 5 7^5 1 0 © l) ^ it ZMClElK^jffliA^ ffl (UWB) S^sSl. 
[ M a? Jl 1 2 ] 80 

5" ^ 51J f! s ¥ s ^ , Su ie € ^ § +1 ¥ a /t^ ^ <9 IS ^ ^ f J ^ A y c > 5" ^ 5y 

HU IE ^ ^ /. 7K y e > 7" ^ ^ <Z) [5] W t fit 31 t 7 Ml ? S ^ - 1 IS R ffl ^ g C J; 'J ^ SB fit il 
r +1 ^ -f /a 7K y C > 7 ^ ?y C J; o -7 ^ S ^ ^ ^ ^ > 7 C U T iae f J -? Q 1 (9 ^ > A 

IC?ifBUfeiS^f%ra«itSgrttZN - 1 lif^SM^g-iJ^ fluiSN - 1 liC))Sj^¥S<Plii 

* *^ m IE 7 ^2 y K Bf t t ji J© t5l C ^ ft T tt C C J© U T * t ^ il IE N - 1 ffl 
<9»M¥S0^*<7)lil5ltSJRt Z 7"^ > f 3MK¥fS V > f)iE7"7 > f 3M*R¥SC3V 11 T 40 

;taS¥S>;, ffiiiE;liQS^StHi<D^^>;«2tffl^>A;i.x^^>jt«f^«S^SV, mi 

^¥iJS¥SV*^^«B)i't+lZjfflJAfJS (UWB) S^^ffi. 
[ bI >1c Jl 1 3 ] 

r^c, iEffiE&-??giu^Y^ifyvx;^tJi^tiY;i.fA7ii^¥at*u, buIey;!/ 

fA7ffi^¥S*^^<7)lll*CJ»U^T;^7-t2yKii#^iltiiSli!ivfiJllC^lbr-ttia*Jl1 1 * 
^ttl ZCiEttc^MiA^M; (UWB) ^le^l. 
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7 . '£ffiK-?f6^U;feY;i.fAXjS^tffi^t?Y;i.fAXii^¥St*U, 7"7>f 

tiMMik] zmmQmjA^n (uwb) s^a^i. 
[ a « js 1 5 ] 

^t^MSJg^itll&M^ig^i^S^, ^ 4 L7K y C y 7%¥i-^^^t J ^ 4 LTS^ y ^ y 

mm 9 4 ut^ V 'c y 7%¥iy Q^m-^m^t J ^mwmY . mm^m^nc ^ ^mm^ 
t ^ 4 L V \:: y 7 % m [c J: ^ -7 ^ t J ^ 4 ^ y 7 \z ^ I) -7 m-7 Q } ^ 0) 4 y A 

iix^^Mij^mj:') tS[)iiit)'^mt^tm)&m4yjK)i7.^^tf^^ti±j^)&m 10 
4 y A 11 xiB^^^^i^Y . ^c«6E&-?f!iu;tY;^fAX;^t^s^t^Y;^fAz^s^^ 

SV, ^StSM4i^S^^^(5^e^tffiilEJtSU;tY;i.fA7;lCi)at^ft]ffl:tiA-'f«fg^^V 

ii;^i!iij;?C3SMBfrBiti4'£u;feN - 1 ffiiBYJbfy^xffi£¥a-? 
^i^u;feY;^f^x^a<^)^^^tHI!:l»'4m^leN - 1 ffl9iffi]^^SQiii^t3iJ^t?7"^> 

^ V 0 TfiJ^ 0 « fiSfSM^t ili^ti t Z ¥iJ^^ »^ ^ ttPKr a I jSiA^SS (UWB) « 
# ^ 1 . 20 
[ a « Jl 1 6 ] 

M>1tJl17^54ci)l)rtl»Cie«!Q)fiJA^J!S (UWB) a>1tJS57551 
Dt^l^^lzBmfDBJA^m (UWB) ^-IsliS "i: ^ +1. Z (UWB) 

[ ei >K Jl 1 7 ] 

Y;i.fA7ffi^¥S<Z)Y;i.TAXiil<i)ffi^SS*M;titjI^s^Sca5ntiaS5KJl187^1 
1 5<5lir^l»ICie*J!<9jfflJA*M (UWB) ^^nt. 

[ a 5K III 8 ] 

a«Jl17^14©l)-rtlJHClEl!©jfflJA^« (UWB) iS^KSlCSyi)T« -J'-TA/KyC 

y7%¥\cj^r>-zt.ti ^4^y7nKQ7f7^v hil#^^^^^5^s^a^tlN';iTJE^i^^bu so 

;fe#^C<fcoT^di)i4ti3M;A^«i; (UWB) jgft^l. 

[ a « js 1 9 ] 

m^) El jtn^itts^ . fi^/ii^/Tf -i-^b t ffl I) z i««Ji 1 ?>mmo)m}A^m (uwb) m^m 
I. 

imMmz 0 ] 

si«Jl1 9 lEtKc^MJXf (UWB) j^^s^t ^ j^^sr tLfel?y-ili^?i^^t U ;fe^^t 
;fea>1?JS 5 7^ 1 1 5 <Z) l)t*tl» (UWB) ^M^l. 

[ a >K Ji 2 1 ] 

|g')III?f^^btt, 5'-7l??5^^btffll)IiS>KJSl 8iBl!c4)jffl;2;^J!S (UWB) iS^s^l 40 
[ a * Jl 2 2 ] 

a>-i?Jiz liEts^jffljAfM (UWB) m^mw.n^mmtiiP^^-7Rn^iti)z.^^-^. 

1 5<Z)lir^*^CiEtt©jfflJA^« (UWB) S^e^I. 
[ bI >1c Jl 2 3 ] 

ax1cJll7^54c4)l)-r+lJHClEtK<i)jSJ2:ftt (UWB) jl^s^llcavuT, -J'^AxTvyC 

>7^5y<7)jaffld;'jt*SfB'is^<j)^'j3Su)iffltjij»ffiiicsa<tijffl;A^M (uwb) 

[ a 5K Jl 2 4 ] 50 
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m^m I smmcomjA^M (uwb) m^mwi^ k m^t tij i^^^^om^) Mm)i 
-7 9) rft J ^^mm^m-^nt jm^^jRb nm ^ b o)i\r^3[ct^m(omjA^m ( 

UWB) S ^ K 1 c 
[ a « JS 2 5 ] 

rnQBlA^m (UWB) R-le^t. 
[ 0 0 0 1 ] 

Q ^ 4 7y y ^ \2nt itt>^-^^^tt 1 ^^iho^mjA^m (UWB) m^mmj^z/miA 
^ (UWB) m^^mwcmt I . 

[ 0 0 0 2] 

^ > A yi. X tt<z)jSjAf M#^t ffl I) Tffi^ t ^ >j u Ttt (tt) m^ifkmrn'tt^ 

^1ttiW5??gftSST2001 -e8 (2002^) CUWB-IR^iiSVUTiEtKt 
^-z I) 1 J^J ^m^t)^^^-d'9> ^ P^. UWBIS. Kl tj: ti) 1 )iS >: ^ 5 ') , ffiiS)^ (+f 

.^^'^ic;AU^M(^>;;tf3ri. 5GHz>^±. ^ i d ^ )l\ m)^^:^^ ^ l b % i>A 1 ^ 
m) \zti^^->-i, ; ^ x;i/iT<?)i&i)igMHi^(?)M^t ill <9t>f!»iio ^ ^^(y) t s u i s-? 

CV-?PI^fi5C?yfflt^l3lC"i:y*oTl)fetfr. 20 0 2^2^ 1 4BC*^Wffl'ls§IS 
^ (FCC) ^^•KfT0ffil?yffltitSL;fe. UWBtffif6fejilCffil)l:S^VUTl*A>il. 
zffi:i^5J^>;> B i - P k (X s e ^il^^^fr^l^ r ti T I) 1 . 

[ 0 0 0 3 ] 

E27IU/Tvt^?IC4)£*(5;Ul.Xffit$all^^(9flJA¥M (UWB) ialSje?lltt. >? 4 

u%y^y7%m\^-hti.^4ut^vx:y7%i^\%'^^'^\ 2 tf'HS fS ^ ( o * 
¥S;!)^'^<5il^;^]'(B^<?>^'^$>'7-f^>yu^x^^tfS^rttl^>A-'^xf!4¥S2>^ 

tl7>T^¥S4Vt^^«5lot:h.Zjll^^ffi1 0 0>;> 5^CJ5(«r+l*,UWB^-^t 

*r3«S¥g7 ■y^ZA7KyC>7^?yiUJ;oT£tZ ^-f^>7'IC3yUTmiie^M 

> 7 ^ t f! i t Z ^ /f A /Tv y C > 7 ^ 5y fg i ? S 9 \. '-^mmo) '{ U% y y 7 %Wi 
^fluie-y^A7lvyC>7^5y>;0)|ilMlt«liLt-I^ffl?g1 0^« BUffl*S^S7<9ill;t3 

*^ ^ <9 ^ ^ t S tt X U y =y 3 P 0 t + Jt\ ^ b T ¥U ^ t 1 ¥U ^ ¥ S 1 2 V t ^ 5 -Is ^ 1 
1 1 Q Xil.^)k^n (UWB) KS^eKl-?ihIo 

[ 0 0 0 4 ] 

[fEBI*fffi?5*UJ;?>!tZsiH] 

t ^-iDX . E27Cr.rtLlJ;?5J«]s)i^1i;feMiA^M (UWB) ig«^KtC3yl)-7. 
^ ^ 2a 3-v y C > ^" -Is ^ # ^ © ^ 7 i2 y h Bt ^ f6 ^ ^ " 1 " © « ^ C 0 ^ U . f g -ft 

"0" <D%%\z\^ 4 y )\h-k%%^-h^^'tit'-i V J V \j-T\.\~L . cc-?. ^>a;i 
z#^il*BtrBl'i;tt02cJrttZTi >;UTi)l. catt^^'^Hic3vtti^^Mffl^> 

X -i ^ ( ffl 1 )i r# ) *»f 0 3 C ;m t tlZ J; p IC > S * ffil C ft T I © 2 IS © Bt PbI C 3^ tt 1 
ffi r^l )* » t ? U t flu a C 15 s+ r T I) Z -? J) 1 . C fi) d; ? lU ^ ^ ^ ^ " 1 " (9 
"0" G)m%YG)tl \1 y v^^^t^ 4 y Rh7.m%^-h^w^ i1 
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5 o T U f ? . U (9 f^/ t 5 < r ^ di) lu ^ 5 > 9" y 9 /J\ r u w B « -la n 1 1 » 
[ 0 0 0 5 ] 

* fg Bfl ± (9 J; ? 5i Polffi t fi? U , Y )\. f A X =F » ^ 4 ^ y 7 y V ^ Q mm -t i\\7 < 
UTil'liM^BiAwM (UWB) JSK^s^ttllIEt^C>^tS«)>^UTt)I. 
[ 0 0 0 6 ] 

[ii)8t»5*tI;fe(y)(Z)¥S] 

C <9 ii li t fi? ;^ t ^ ^ d/) C * f! B^l , E 4 (9 J: ? C -If $6 ^ ^ "1 " © » ^ V " 0 " © Ji 10 
^YQ4 7<ly\-^m^-i^yKllXiE^ii!.t)^^ (Ti) J-^±>^U. Y;^fAZ;^<9f^ 
StUMU^'K ■$'^$>7=yy5'<9f^St/J\r<tI. :?r7-t2yl-flt^ttJALr;feUV 

[ 0 0 0 7 ] 
[ 0 0 0 8 ] 

tt ig t w su t z c ^ ilf Rl «g V s z . 

[ 0 0 0 9 ] 

^ fS <p fii >K JS 1 ic IE tt; ^9 fg Bfl - ^ /a 7K y c > 9" ^ 51J t ai * r ^ 5' -f A c > 7" ^ 
^^i%^^mY.mti^^U7Ky\::y7%m^^^^Qttii!.t)tjm^^^}^7it-7Mt) 

fi m^Yt zm<D)ik^^^ (0*;fett1 ) lCJEbTjiR«llCt3'Jt:tIJiMmR¥gV 

. mmmmmiR^mo)mm'^w\v ^ y jKi\.x^'^ii!.t)^wii>A±Y^z ^7 \z^t.t so 

15/7 K^reis5^¥S>;, mtimmmiR^nn K a^tt iiij ^ ^ ^y 7-7' ^ y A )ix 

ft 1 ic 15 ^ t z c t)* -? ?= , ^ ^ ^ y 7 y Y ^ o) mm mnmiz: < t -i Y ^ . 
[0010] 

if 51? JM 2 c IE 0) fg Bfl IS > 3-^ y c> 7 ^ 5y t M 1 1 5' ^ y c > 7" ^ 5y fg 4 ^ 

sv, fLiE^^/A7Kyt:->7^5ij^^t^<z)**ai;t)tia^^)i^rttT^*t^Ji^ 

V t M il 0 f g ^ ^ C * b T S C tU 'j § ^ 7 « M ji K ¥ S >: . f) iE » M 3M R ¥ S 0 « 40 
;^ 7 ^2 y K of Pal Pal Pi t 1 T © ^ > X -le ^ in ;tl at II ± >^ ^ I J; ? C ft 1 C 15 ^ t ^ C 

YV-^^ . ^ ^ y 7 y y *^ Q -K^ < ^ ^ \ ^'-&t 1. \z . zq 

i-^m^m^t . att^gsuwBii^^^tt^is-?^! Yi)7 >!fm^^t J , 

[001 1 ] 

it a? Ji 3 1:: is «; c9 fg (3: > asm t a a « ji 2 is « m ^ s j^e ^ iic 3^ u t . 7 

7Ki$^s5:^¥Stt< fgS^-t+I^7yUl/X^S^(9*7-t2y l-a#l^t*'1 Q 4 y )X )l 7, 50 



(7) 



JP 2004 72589 A 2004. 3. 4 



oT£*^;^7-t2y KBfmtfrl -:> 0) ^ y JK X m ^ t) ^ Q ^ J )t ih . T 

t * t ^ . 

[001 2 ] 

-?« ^7^2y^-^tHll*|f7iB«)csu«pr^^zfed;). ^^fJicavitiyyi.fAzis^icj; 

ffl t * t ^ . 

[001 3 ] 

$>7iu^i)T3^'(sW-?q)i ^q)^>yui.x^s^ai;OBf^j;'; eRi)iti;dBtlt*ti*t 

)& m ^ y A )i X ^ ^ ^ ^ ^ 1 1+ J n'A m ^ y R 11 X ^ ^ ^ m Y . mf^i^m^m^^m 

^ ^ utKy^y7%n<oMmYnmb-zn^w^mtjn^w^m¥m)i. a^i^Jki^s*^^ 

^;!)^iifllS)c'rtlZ6<l)-?«3g^aW>;^^PJlU3yLtZ-t+lT+l95ny5Q)^'^$>'7 5^y 
[0014] 

7 y T :t ^mn ^ (0 mijiB^-^ ^m^m^t J i^msm^s^^Y . a x:y 7%m 

tfSit^5'^A7rvyC>7^5yf6i^S^.milEfiM&«*l¥S;t^^Q#^^)^i^jI^fJ 
<9^'^A7Kyi:->7^?y^35'lslJ©^'fA7KyC>7^5yVC4)|Blfflt5lSltIl^ffl¥gV 

.iiiEaiiei^«?Sc<j;';ifii««liirti;fe^^/x7r^yt:->7^5yicj;oT^*^^^$> 

7' C 3V 11 TiI^#J-?c;) 1 o ^ > A- X ^^iM ^bnf^ ^ 'j t 1 I) M *Btl t * t I *5^Mffl 
A/Kyt.->7^5y<9jgM^raWUTffl^J5(«tZa^J^«^S^ - 

^ t s M - Ma <9 X u y =y 3 ;^ K' t S P >; u T fj ^ u > m il ( m ^ 2 j-^ ± q H IX) <5 'i 
fE^^tlii*tI*iJ^?®>;»^«5)c'rtLlt(Z)-?. -?^$>7 5/'y'?(9«^?Sf;6»f;»;?= <5 

[0015] 

7>x/¥S»'4Cd>M^'le^t^MSJi'ffltZ1&M#Ji'l'i?S>^> '$'^/U/KyC>7'^5y 

tfg^ti^'/rA/r. yk:->7^5y?gi^s>:>miiEi&*t&Ji*i^s*Mjt9#^*M43M^s#j 

(5^''<A7rvyC>7^?y>;fluiE5''<A7r. yC>7^5y'^(9falfflt5iSl-ri|llffl?S'^.ffi 

iE ^ ^ /a y e > 7 ^ ?y c J; o T ^ * ^ ^' ^ $ > 7 lu ay u T * ^ z N <i Q ffl ^ > A ;i 

^-^fiU8E^t)Iffl^>A;i7^e^>;t^tlTa*rZNlS9*»^g-^. flufflNffl<5*»^ 

s ^ * t ffl IE ^ ^ A y c > 7' ^ 5y (Z) jg M 15] «s u T ffi « 1 1 N Q a J5l « ¥ s -i; 

. fu M N ^0 0 ffi J5( 1 ¥ S ^ <7) ^ ^ t ffi IE ^ ^ * y C > !7'' ^ 50 © jg ffl C ffl U T t > 

1' y 0' t 'k H\%(o ^ y 1' y 7 s t\'^nmQ^yi-')y7^nn^(o^-h%^(D 
7-tiffi5^Mt/f«tX?^i)7-7>ft?iJ^t?«*^ffi«:^7'7>fiy^¥S>;<IiMNffl(9 
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X 1 mti±(D ^ I) fedi) U W B #iHe^(Z)fe3I t att^gcH Jl tJ::Y»^mY^ 

[001 6 ] 

^*l<9s5s+/'5A'5;Dif?yfflRl«E-?;^U, S,SjSeUWB^MIIlQ)^JS;!!»Rl^g>;«Z>;il 

? ffl t * t ^ . 

[0017] 

mMm^ [oBmconmts:. m^Kmb s q DTtinicmrnQmiA^m (uwb) '^^m 

[0018] 

a«Jl1 OCiEtJ!<Z)?SBfltt> g|>KJS 57^18© L)rtLZACiEit!<4)jffl;A?^ffl (UWB) g-ls 

t * t ? c 

[0019] 

a«Jii 1 cBm<Dftmfi. m^mbnm ^ o (our^ncBm^mjA^m (uwb) s 

)i ft ^S ic $ 1 1+ 1 c t !tf a V t ? t (9 . S «|J ic 3t ^ Y ;^ f A 7 M ^ c J; I ^ ^ 

□°D I Q t 1& )IE t ^ ¥ <9 i fi^ <9 ^ ii) C . M « -? ^ 7 ^2 y K at TeI ^ Pi ji ft fia C SU B t 
[0020] 

a*JSl ZClElK^fSBfltt, ^ + c3&l*t+lfeUWB^s^tji&ltI7>x;^?S>;« flu 

m7y T:^^ni^ m^t J ^m^m^^^Y . ^ u%yx:y7% 

f J <9 ^ ^ /a /Tv y c > ^ 5y V Bu iE ^ /a y 'i:- > 7" ^ 50 V 0) ffl 1 5i n t ^ ffl ¥ s V . 

flu IE M ¥ S lU ct; |Bl IB 5t H r +1 5' ^ y C > 7 ^ 5y lU d; o T ^ * Z ^ ^ $ > lU 3y 
l)T3M'le#J-?«91-:)<?)/f>A;i.X#^ili;tiii#^J;Ut«uai:tia#^t*t^*^iSffl^>A 
;i/7'IS^tf64r-ttZ*tjSffl'r>A;i/7^*^fg4¥gV. 'I&*6&Jitl?g*M4<9'li^t'li 

fg^^rBlci);^7^2y SBt^tC*^ftU;fe»®Bt^;e^t»liTttZN - 1 <ic9»^¥S^. 
flu IE N - 1 •l0 0»M¥S©ai;'3;t^^fluie^7ey hDtl1tt)iftteC^^br-tt;fecVc5^ 
ftUT;!iD»tZflyiEN - 1 ^iQ»M^I§<7>iii;^(9^1l5^tjStRtZ7"^>f3iJR^S-^. lu 
iE7"^>f3i*R¥gCJrl)TS*R7tl^HulEN - 1 ^it^il^^SQ^^-JifluiE^SMSJ^+l 
¥S*^i40^^>;tAD»tZliD»¥S^> ffilEA]»¥S*^^o)^^>;*tMffl^>AJl7^ 
^'Mt«rz«»?S>;>fluW«»?Sili;tit^^^v/KyC>ms>:[B]«u-7ffl^J5(« 
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[0021] 

il « Jl 1 3 C IE tt 0 fS Bfl . 5f « Jl 1 1 t ft 1 z CfirnQBlA^m ( u w B ) 9^^m 

. fuiEY;i/fAXffi:t^St^^<9ili*ICJi(ivU*T^7-t2y l-af^ttiillvtelC^^trii^t 
<9 -? « ^ -Ib 11 C 3y It Z Y f A X # C J; ? S ^ a S 9 <b t ^ /J\ l?R IC t ? ;fe (y) > Y f 
AZ^ti)*tU«l)Btllc;?f7-t2y l-iif^^|!HtBi^t^J;?Sy«PUTU^;fe(y), -^^^ 

[0022] 

BlvlcJil 4i::iEti:o)f!Bfltt. sISJll 2iEtto)ajA^M (UWB) K^^tC3VL)T> ^ 

^lu. fefies&-?fgiufeY;i.fAXj&titst^Y;i.fAxffi^?gt*u« r^^fji 
J t<o-^. Y>ii.fAza#<<)«^«t€Mtife4;)C3iiiSffii::ftU«Pt+i;fe^7-t2y i-nt^^ 

ITffl t * t ? c 

[ 0 0 2 3 ] 

a«Jl1 5CiEtJ!<Z)?SBfltt> ^ + cJXI*til;feUWB^^tJ!&ltI7>x;^¥SV« flu 

f J <5 ^ ^ A TK y C > 9" ^ 5y V ffi iE ^ ^ Z. y e > 9" m 50 ^ Q «@ t 5i H t Z fa] ffl ? S V « 

fi IE M ¥ s lu J; 'J [a] M «i n r :rL ^ ^ V c > 5" ^ ?y lu d; o T ^ s ? ^ ^ $ > lu 
I) TJi-ifj-? c^) 1 -^(0 4 > A ^1/ X M^ai * Pel 'J e lu ai ;b at r^i t *i 1 1 ^^Mffl ^ > a 
;^x^^tfS4rt^:z^5^)^ffl^ ^Aii^x^f-^i^is^i;. feffi£s-?fS^u^Y;^fAX)l 
t^i^t^Y;^fAz^t^^g^,1&MS^i-n^st^^c^.M^tiile^t^u;feY;^fA7 

. flulEY;i.fAzffi^?S-fffi^u;feY;i.fy';xi&f9ii#^ffiffl:itA^misEN - 1 ia<9»s 
^S<^)iii*t3MiRt^7"7>fM^^S>;. «ilE7"7>T^tR^St^i4Q)M*Rt^i;femiiE 
N - 1 fflc7)»M¥S<9ai^VBuiE1&lt#ii'^i¥S*^i4C7)^^>;tto»t^*»¥SV. ffi 

iE;^D»¥S*^'4c^)fi^^^t}^ffl^>yu^xM^^t*r^*#^s>:. fifflss^giii* 
rtLi t(o~S'. Y;i.fAXi!iQ«^«tfiMt7;fe4;)ciiiii&fiaicsysprtL;fe;?r7-t2y f-Dtrsi 

^|!HC*itJ6tI>;|B|B#lc« YJl.fAX)iltfrftfet^ii#^c<)55^^s^ttffll>iSCffll)i!ll 

J; ? 5 V u T I) z ;fe d/) > Y ;i/ f A X ift ic z lb e sj M t ^ c «f Ri « 

[ 0 0 2 4 ] 

si >1c Jl 1 6 lU IE «; Cd) Bfl > a Jl 1 7^ 1 4 Ci) L) r 11 ;tA lU IE Ci) S ;a ^ M (UWB) ^ 
^IV. st>KJS57^11 5<9lir+lt^ClEl!(9jSJ2:$M (UWB) ^^^^Y^v^l^mt 
tLZfe©-?. 7 =yy5'Sy©«^«t/J\^<-?3=« SeflST-A-CXtSfflU^^UW 

Bigs^Kicp^iii^fiifRr^g^isu, fej^cj^net'y KSiiti6T-?$=^>ji)?i^fflt* 

t ^ . 

[ 0 0 2 5 ] 

aSJil 7ClE«:o)?SBfltt, ilSJil 37^11 5c9l)-rtl»ClEttQ®iA?pM (UWB) 
S#^^lC3^llT. YJlfAXffi^¥S(7)Y;i.f7^Zi^Q*i^l^Sai^tiS#^*lCffl5D 
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[0026] 

siSJi 1 8 lUiEttf^fSBfltt . iiSJi 1 7^ 5 4 L) r a iuie«;(Z)MiA?pM ( u w b ) 

mmiZSi l]-Z . ^ ^ ^Tv y tr > 7' ^ 5y IC <i; o T S * I ^4^y7t)^^Qt7ily l-^mtP 

7-y httiqi±u« ^m^M'A%.'Mw-tnm[c^mt J Y DJ rfmtnt 

[ 0 0 2 7 ] 

ilSJl 1 9 CiE«;o)f!Bfltt . ilSJl 1 8lEtto)jaiA^M (UWB) )S # I C 3^ I) T . 10 

c ^ c u ^ u ^ Q 1 1) ft^t^ Ri^g >; « 'J . SttAg^ia^^" Ri^g Y^i. ^m\M 
t J . 

[0028] 

a§«Ji2ociEi;<z)fSBfltt> iSjkjibt^ii si^nra^MciefK^iffl/A^M (uwb) s 

#llffiC?iUT« sfiKJSl 9 IE iA^JS (UWB) ^ ^ ffi # ^ t tL fi 3^- 

t iSit ;fe. t C ^ t ^ C V C J; 'J ^ $<4)/J\r l)^^* Rl«E V « 'J 

[ 0 0 2 9 ] 20 

a«JS2i ciEtJ!<z)?SBfltt> gi>KJSi aiEiK^jffljA^ffl (UWB) iM^sSScJyi)T> is 
IT je ?5 ^ IS > ^ -TKn^it-^mi) J t 0)-^. -5'-7ic??^<btffiiiig^at^ u-^iuj;'; 

[ 0 0 3 0 ] 

si >1? Jl 2 2 lU IE tt; (9 Hfl > H >K Jl 5 7^ 1 1 5 9 I) r tl » I'J IE « Q ;a ^ M (UWB) K 

^mwcsi[]-7. myKmz MimQBiA^n (uwb) ^ )&^t ^ -r^n 

ffl t ^ t 3 o 30 
[ 0 0 31] 

sl«Jl2 3CiE«<9?EBfltt. stjKJl17^14Q>L)r^»CiStto)SiAlpM (UWB) jM-i 

1 lu ?y 1 1 T , ^ 4 ut^ y ^ y 7%¥io) mm j^') tn^^^'^Qm') mi mm ^mm^i-o^ 
\z j^i m^'&tp^j I =^y)^^^'ppj!^m^€nt jM^tifiht < -15-7 . ^^&&&m 

[ 0 0 8 2 ] 

a>1tJl24CiE«e<?)f!Bfll3:> HsKHBT^ll 5(9l)r+l^HClEtKc)j@;A$a (UWB) ^ 

^i^icsviiT, it.i?Ji2 3iEm'<9SiA^« (UWB) m^mwtf^^m^r^j^^^^ 

[ 0 0 3 3 ] 

a*Jl2 5CiE«;<9fSBfltt,i«*JS 2 0- 2 2> 249l)ra*^CiEtt©ffiiA^M(UW 
B) S^^lC^^llT^ tt*JX«ili;titA/D$1*Ufc^e^tft^<btZtQ-?. I^UsT 

[ 0 0 3 4] 

J.!/(T<*fgHHf9ll]liS(9ff^®ICol)T,E11'-EI26tffll)TiiaH-ri. 50 
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[ 0 0 8 5 ] 

(nmQMm i ) 

El tt. ^^m^nrnQwrn ^ icff^ii&jA^m (uwb) m^^^w.Qrn v 'pm^m 

t rv t . 

[ 0 0 8 6 ] 

[ 0 0 8 7 ] 

El CJ^llT. *fSBfl<5)ja;2:^M (UWB) SS^^ffitt^ ^9 4 Ut^ v Y: y 7 10 

t Z ^ ^ /a 3-v y C > 5" ^ 5y fS S ^ S 1 , flU ie ^ ^ /a y C> !7" ^ 50 ^ ^ t ^ <9 * * * t 

im^Ym.'^t ^^-z^t)t jm^Y^ i\^(om^^^ confetti ) cssbTMiRfiScti] 

';^^IiSMSK¥g34. 3SM^K¥S3493Sj^fif^#"1 ^o)^>^J^X^^lii*Bt 
tJi-litlW:^)JS-H¥S3«Ji-HLfe^^t5tlCJXl5trij^^7>x;^4#i4«5Kt*L 

C > 7' ^ 5y C J; ^ T ^ * ? ^ ^ ^ > 7 IC U T jI^#J-f c9 1 T Q ^ > A ;^ Z # ^ ^ * at PbI 20 

tzn^^n\ 0, *s^S7(Z)ai;0t^^A7Kyt:->7m5yci))iRi^fDiRsuTffl^J5ii 
tiffl^J5ii¥Si 1, ^i^E^^Si 1;!^^o)€^tlttz^y-y^;^K'0t1=;BVU 

[ 0 0 8 8 ] 

UWB3tK'i^llS^^^.3-vyt:->7m5y-?^*7ai;^J^^$>7t^««^^IC?ifl5UT 
^7-t2y Kt-tt« ^<Z)^'f$>7-?'f>yUI/X^^tfSitti:Tii#7>x;^CJ;T>T^ 

^icJ5(^u> K«7>T/c^oT^^u;fe^>yni.x^^tJitiu;fei$ic, ffln^^ait so 

[ 0 0 3 9 ] 

iiiQ ^1 ^)tm}K^n (uwb) 3is^^ffiQ)!ijitco d TsiiBi t z . 

[ 0 0 4 0 ] 
[ 0 0 41] 

^-rA/Tvyo^^^yfSi^sitt, •^'fA7Kyc>7^5y^^tf!^t-ttiti*t^. m. 

®M1R¥S84I3:> ■$'^/A7KyC>7^5yfSa?g1 ^moj^'^/^^vyoy'^^y^B-^t 

bTSiRfiSCtDU^tTlH^tZ, =y7hDt^lS^¥g8 8tt. »^3M*R¥S840«M 40 

tt. »J^MR^S34*H4ili;^Jt+lZ^^^^^>7-?^>A;i.7#^tf!^ttt^o j« 

ic d; U ^ + lu « t ^ c 
[ 0 0 4 2] 

S^^ll 1 0<Z)»i^lCol)TiiBflrz. 7>x^^g5CJ;';5^lc3i5lttrftfe 
UWB^^t^^tl. -feMSiS-H (LNA) ^S6(S> 7>T;^¥g5*H4Ci)iti*'(S-^ 
t ^liSJi-Ht I . 
[ 0 0 4 8 ] 

^'^/A/TvyO^m^yfg^^S?!*, 5''f/AxKyt:->7m5y#^tfg^U< ili*tIo 50 
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Q ^ 4 U yK V ^ y 7 % ¥1 ^ m 'i ^(^[filWtfilfitl. «l;^ffi/f>yUbX^^fSS¥S 

7'c3viiT3g^w-?(?) 1 y Kii.xm^ia.ij'^Wi^') t ^ d m t) ^ m ^ ^ t m 
4yK)ix^^^%^t-iti. 

[ 0 0 4 4 ] 

5 7 [/ y =y 3 ^' 0 t + V U T ¥0 L , 2 il 0 ffi fg ^ ^ t m * t ^ . 10 
[ 0 0 4 5 ] 

^^j^Qr^MiQit-ie^ii oo<7)^>A;^zfSi^gzc3yLtI^>A;^x^^ 

[ 0 0 4 6 ] 

P N ^ y © ^ > y A ^ 5y -? ift ? ^ ^ y C > 7 ^ 5y t fS i t tt ^ ^' A TTv y C > 7 

c-?. Ji®;iiR?S34c?yiiT, "0" "1" ti)^«^g^s^cJ;oTSile^>A;^ 

y ^ y 7%¥i\2 ^ ^ I ^ 4 ^ y 7-Z' ( ^ 7 i2 y h r tt ric ) ^ > A ;^ 7 € ^ 5 0 z 
tf!S7tt, 'i^R'i^if "0" ci)Ji^Ctt^^A7Kytr>7^5yiCJ;oTS*I^^^> 20 

( IS 5 # 1) . 
[ 0 0 4 7 ] 

J.!< ± © J; ? IC . * 0 S #7 fi L ;t J; ? IC El 5 IC 51 ^ a I ;J 7 -d y K Dt PbI * V U T , 

*%Bfl(5J;?IC=7 7 KE*rBlii:ti^SS 3Cd;-DT^7-t2y KatralltT iJ.!/l±Vt:tlW. 

^^^11 1 0 ic ?r It z [B] M ^ i§ 1 0 <9 5' ^ ^ > 7 y -? c r ^ B 'tt ;t)»f i, t » 7i -? 

i!f)I.^5iJ;tW> ;^7CyhBf^Mt (TI+T6) 604>;Ufe^^(II16#IR) , Kfl 
HSI 1 0<4)'r>A;i.7fSi¥S8C?yit^'f>yni.7^^C4)ji£ff?tE14C/TvtJ;?ICi* 
^^SlRlCffiXttlW. ^^a^tl 1 0<9«S?g7ICSyitI^^a^a^70 1 Y 4 y A II 7. 30 
#^702- 703JJ^'T6704(Z)l^«tfril7lcmraiJ;TC^^'K ^ 4 ^ y 7 V v 

^ cnt J , c :h. , ^ -f $ > 7" =y y c s ^ w © > 7 ^ ^ 0 ?s 

S^^$>5''»»fT6/2rftTUto;feJi^iue> fflll>1l^ (m^-^^^WLW) nhmtpn 
i>vsi;fed;)-?if)i. tiitjf, ^^m<o 4 y Ai\.x^^a)ft^^ 4 ^y 7»ri^i^m'^ 
\z t T 6 / z }>XJ (0 ^ 4 ^ y 7 T ^ tSi^^ 7 ti J Y \z: ^ J , 

[ 0 0 4 8 ] 

^7-t2yl-i%^t (Ti+T6) a> T 8 d) ±W.ii . ^ 4 L v y 7 % ^^i Q M^t^ v ^ y 

7it^tTrYi^U;feJ*^. (Tm-Ti) z:o)±VRi>k±ctJYs T 6 c ^ J 

my 7 \- ^(Dii^ . ^4ut^y\::y7'cj:i<^my7h^(^t)^o)^^\jt)^'^t)^^{:^j)ti))i!' 

hi . 4ttoT. TSQiS^EHtt, 0<T6< (Tm-Ti) -?;f)'J. mm^mcDM^-^ 40 
tJtt+lfS:, ct;U$3-*U<l3:0<T5< (Tm/2) t Q I , 

[ 0 0 4 9 ] 

«?y> ±iEBiiBH-?tt. ^7-t2yhiif^Mt CTi+T6) VaiiBHUfe^)*, ^7-t2yl-Bt^ 
tTL+T6ci)?^. T6=NTl (N^ ^ i>).±C0^W) )itJz:Y{::J^')t7<lvh<^ 

m^T i (ommi^Y ^ 1 ^^if) . ^>A;i/7f!i^SQ*5KtffS^-?iiiiu^<*^. 

[ 0 0 5 0 ] 
[ 0 0 5 1 ] 

( S (9 JF^ « 2 ) 50 
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[ 0 0 5 2] 
[ 0 0 5 3 ] 

y o 7 ^ 5y f6 s ^ S 1 « y 'J 7 A r ^^ z a ^ ^ t =y 7 yi. / A 7 1/ yi. ^ «^ t ? 

y 0 7 )i/ Ay U )l (8/P) $m^Sl 5> «iiE^^Z^;rvyf>7^5y#¥t^C!)** 

s?^?cix^tz=y7hB#rBiik^?S3 3. mmmR^^ & ^- 3 ^ !i{t)t ^ J ^ 4 
^yr-T-^ y A)ix^^-^%^tJ 4 y Mixft^fmi. mi^ 4 y a x^^-^mmt 
Z^*Ji-H?S3.Ji-tiU;fe^^t^^cJ5(*JtZigM7>T;^4*^i^^«S)c'rtLZjgffi^ 
11 0 0V< ^ + lcJX*!fttL;feUWB^^tji&lt^S^7>T^5. S#7>T/5i^ 

> 7' ^ ?y C J; o T * I ^ ^ > 7 IC ?r I) T 3SM«U-? 0 1 t o) ^ > A J^ 7 # ^ IM * of PbIJ; 
, ^ A TTv y C > 7 m 5y t fg i t Z 5' ^ y C > 7 ^ fg S ¥ S 9 , # fJ V <P ^ M t 

5isitii^ffl¥Si o« *»¥S7©M:tit5''f/^7Kyi:->7m5y©jgfflvisifflUTa^ 

Ikl t Z ffl^JSil^S 1 1 « lUJfeD T flItSUSPtI flis5S?Sl3> 

ilsS^^Sl 3-?ii^t+lfe €t Sip >; U TMM^^t lU^ U , MfliOJ-HS^^s^t iH* 
tlMilfiJ^^Sl 4#i^i4«5)c'ttLZ^^S^t1 1 0V*M45KI. 
[ 0 0 5 'I ] 

CD r# 1 1 >i f « -? r z * ^ , zmq ') tmmmcmmBmt i Ytfi 

Rj «g V 5 I . ^ c7) « 1 ^ s I t + ;I1V ic sii Bfl t I . 
[ 0 0 5 5 ] 

[ 0 0 5 6 ] 

iM#tIffifE#^tt. S/P$»¥S1 5lC3yL)T/^7l/;HC^^^r:h,Z. ^ 4 L v ^ 

>7"^5yf!s?sit3;, •^^/A:rwyC7 7^?'y^^tfSiritai;dti. s^jHr^ss 
4 > ^ 4 uty V ^ y ^ nK0)^4utyv^yT%m^^^^G:)ttiiilj 

7 V^m^%^m2> 2>tS.. «MMK?a34(?)aMiit^»f1 ^<^)^>A>'^7^s■^iii*Dt^B1 
J.J/l±V*IJ;?CiS:£tZ. /f^yUI/Xfg^^SZtt^ iI3^jSR?S84*M4iH*ttlZ 
^^^^$>7-?^>AJI/7^a^t5SSrttZ. 
[ 0 0 5 7 ] 

ffl t W . 4 il ( 2 C y K ) e iS © ^ ^ C II ^y ^ -? ;h Z 'ffi f 6 ^ ^ t 8 / P $ » ¥ S 1 5 
lU^U 2Cy hCi)A^l/;He^C$:^U, ^^^tlJfeA^U^l.'IS^tt (0 0} > (0 1 } 
. {10). {11}(?)l)-r+lt^-?iP)'J,«e*ac3yit^^7-t2yhii$ltt{00}c5^ 
ei*0. {01}C)Jiftl*Ti. {10}(Z)«ftliZTi, {11}©*ei*8TL"^U 
*fgBfl-?ttfi^<Z)^7-Gyl-'if^t {0 0} (D^'^^ 0 « (01) ci):*^IST I 
+ T6. {10}<9S^tt2(TL+T6)- {11}c<)«^tt3(Ti+T6)VUT 

[ 0 0 5 8 ] 

::xi\zni&t j^^m^} 1 0 <7) ffl ^ > yui. z fs i ¥ a 8 c 3y It z )^ ffl ^ > A X 

^ ^ <9 ;A Ci) >; U T 13: H 9 C r t <i) t ^ mi Z . il 9 IC r ? ^ M P t R ffl U . 
^^iYti(9^^$>7feicK+it-B, + A. - A. + B>;-ric>;-?< z^^^^jm 
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J; o T . ilias ¥S 1 8 IC ?r I) T C <9 4 MO) + ^ il >: U T sS^ U > sS^ U 

itts^^u-7#a(i)Mii¥y^?si 4-f¥y'£-rz = iy^$ss>;uTr* (oo) > (o i 

}. {10). {]])(Dyt(DUr^nt)'li!.t)7hJ, 
[ 0 0 5 9 ] 

z . 

[ 0 0 6 0 ] 

09^5^;^ffl^>;u^xf§^^S8lu?ylt3^t^&ffl^>'A;^xMvQ^sr^tll10cr^tJ; 

?CBt^:5lqllC«;XttLW> S#^51 1 0ci)«S?m7C3Vit^5##^1 1 0 6-1 
1 09V-<>A;i/7'le^1 1 0 1~1 104©ll«t?fE11 IC/Tvt+lIJ;?^*'^ ■^-1' 
$>7 5/'y5' (T6) 1 1 0 b Qnt imf^tf^tl . 
[ 0 0 61] 

^7^2yhBfra1*Tc+T6<5?i7> T6=NTi (N^ 1>;<±Ci)!ll$J) "M^ZcJ; 

-y \z%mt z YQ . ^^ikm\ztri ^]-z%m\. -z ^\->tt 7 \i V h^m^T i <p!I 20 
?D 1 1 u "i; ^ 1 rj ? ^ , ft 7i 3 . 

[ 0 0 6 2] 

( II (9 s 3 ) 

[ 0 0 6 3 ] 

lai 2C3yl)-7. ^^C3X*trtl;feUWB^^tJi&^tI^^7>T;^5. «ffi7>T/ 80 

5t^^c5iii:/]^^tfi*t§is^it?i&^tJi-n^S6, "^m^^nm^m^ nv, (!)^^Y^ 
>^■lu^yllT«-^^)^t}^ffl^>yu^x^^tfg^t^^!^;^ra^>A;^xf!^¥S (#i ) 

8 C3L > -5' ^ A y C > 7 ^ C J; o T ^ * Z ^ ^ ^ > ^" C I ) T » - © M ffl ^ > A X 
^^tfSStl^tjffiffl-f^AyiXfSi^S (#2) 8/). ig^fJ'^(i)^ffltaiLtZ^ffl 

0. -?>r/^7Kyc>7^5ytfgatI^^/^7r. yc>7^5yfes¥g9. 
7©iii*t^/rA7rvyi:->7SfflviB]jfflUTa^3&it^a:8-JSci?si i< a^Jk^? 
si \ (0 ^t) t ^ y{ U1K V ^ y 7 n^Y 1 ^ y 7- y 7 1 J ^ y 7' y 7 y e 

il « ^ 7" ^ > f fy ^ ¥ S 1 7 < ¥y ^ U 7" 7 > f IC Jit t I ^ t iH t ^ T- Y y C> 7 40 

¥S 1 >4#sx'r +1 zs-ie^ii 1 o-?;^3. 

[ 0 0 6 4 ] 

1^1 2CyTvtJ;?*S'lsllt1 1 0o)«5)c'^rii(*> S^stt«gic;«:?=ii«^lft#tl M 

sa^(9£^;!)^-5 11 ^(!;)»7i-?^ ^ . ill 2(a, 4 t b T I) ^ X'f . J;';^€ 

<9eKt^7?ji^ctt*^Mffl^>yui.xfei^S8t#3. #4. ^ii'^'u. <gs<z)a 

IX « ^ S 1 1 ^ > 7- 'J > 7' ^ g 1 6 t e IC B U T ^ tt <J; U . 
[ 0 0 6 5 ] 

^ <9 r# « 3 . ?i (7) r# ® 2 V tt # iHb ^ (Z) j& t s +i :5 fp] -? tt ^ < > i* ^ :5 idi -? i6 
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01 3c*^jSffl^>A;i.xfgS¥g#i (1 ool) \z ^ ^1 m)S.m ^ y a )[^ X ^ in J: u 
. n)& m 4 y A )\. X % m # z (1 ofc) ic3ytti*t»B^>A;i/X^s^tTvUTiii 

[ 0 0 6 7 ] 

^ (D ^ ^ ^ n'A m 4 y K 11 X ^ ^ ^ ^ fi^' n 0) m m- f ^ 1 (X. . 7t-?sy^c«*u. #s 

(9 a « ? S 1 1 OL . 1 1 b^n'^tl^Y'S'. Z M 31 9 M ^ fa] « (9 S # 14 tL 

^UT. t y 7- V y ^ 6a., i 6^)lc3VL)T^^/^^yk:•>7^$y<^)Jg^fflfec 

i^^y-yi^U^ T"Yye>7^g1 8a,, 1 StlUSVllTT-YyOrtlo 
[ 0 0 6 8 ] 

V- yy V y 7f&m<Dmnmt)fMX)i ^ J D- yy V y 7i^mroitm[. -zTY V \^ y 7t J io 

[ 0 0 6 9 ] 

(0liiti-^^'S-»)i[)?::)iCiiS'[}-zTYv^-y7t^'i, 

[ 0 0 7 0 ] 

vKBtPB^t {00} 0J*^ttO, (0 1) (Z)^^ttTi+T6, (1 0} Q^^ttZ (T 
1+T6) , {1 1} Q«eR3 (TC+T6) >;U;t»fir, Ell 2lC?yUT±fJ(^> 

A;^xf!^#HIlJ) (OT-yyfQiDcomm^^QmnmifXfi. mmti^mtifiti^j^jM 20 

^ICtt {01} »TY V ^ y 7 t ^ . ffllSSa#lLC<)«^Ctt {1 0} ^t-YvO^^ 

<, fill^S;!;iPi-?i^lJi^ctt {1 1} tfr. {00} »TY vt-y 7 

[ 0 0 71] 
[ 0 0 7 2] 

;J7{!yhBf^*Ti+T6<9?->7, T6=NTl (N^ 1 i>A±Qmik) 80 
^ICftyPIt^tlC^ilCJ;';- ^tt*?$ll5C3rl)TSSSUTl)fe^7{!y KotrsItT I (0 ^ 

ELiiY ^ J . 4yKii7m^f:^o)^^»^^-7'nmb^i), '■(kiitij^^c 

[ 0 0 7 3 ] 

( <9 r# « 4 ) 

0 1 4tt, *f!Bfl<Z)^ll<?)ff^l4C?rit^UWBjlKje^I(9 7"ny7«^0trvt. 
[ 0 0 7 4 ] 40 
S^|Ci)ff?M4tt, nmQ)¥fm^ ^aS^e^ll 1 Olu^yUTMJi^gl 93ycJ;C/^D»¥g 

[ 0 0 7 5 ] 

[ 0 0 7 6 ] 
[ 0 0 7 7 ] 

K#lJ-?^tC «t :n.fe ^ > Ail 7^^KS^7 > X ^ 5 C3y I) TS#r , ^liSil 
^¥S20C^(9*tA;^Jttlie<9>;, »M^S1 9tMSUT;{A^int¥S20ICA 50 
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j:j J . Byici5i«¥:gi oiztxttn. m^mYnmt itj 

[ 0 0 7 8 ] 

AdS^S 2 0 lUa^ I) T . SS^ai 9 -?3SM U >^ U T I) 5 I) *»fAD ^ 14 tL 

J . jJI'tifJlca^it^'le^OVI V<9^7-t2yl-ii#^tt2Ti>;Ufe^^> ilM^Sl 9 

[ 0 0 7 9 ] 

AD » ¥ g 2 0 © # s c ft * » ^ s 7 » ^s)? ^ ii T ^v'j . rn^mo "9 4 uty V \:: y 7%mY 10 
^«»t^-fit)tL^c cc"?, ^)^m 4 y IK )v 7. Y -J [i.m ^ b \zmt ^ 1 1 i (d 

4 y R )17.%^^% \ 50 1tHi;^tZJ;?IUUT?y<. Cc9J;?C'f>Ayi/XfSSiit^ 
[ 0 0 8 0 ] 

*»¥S7;D^i4^Sl3;«t*Q):Bl^!5>;|fil#C, } 1)1 ^ ^ Ut^ y ^ y 7 

?y ? ffl^^fl;!)* X 1/ y V 3 J; 'J t X ?= 11 t^/J\ril »^ t lU^ 0 T-HS^^a^t t I o 
[ 0 0 8 1 ] 20 

[ 0 0 8 2 ] 

, (N-1) Ti) ^U, C(9i&^CKjIM«yiC3VitH«$S^S^0>i1(5;?r7^2yK 
Bt^ltNT L V:UT?y?=« *^)ilffl'f>yUI/Xfgi¥g9lC3Vl)Tf!^tI*fl2&ffl^>A 

[ 0 0 8 3 ] 

[ 0 0 8 4] 
(1^ 03 M 5 ) 

El 7tt< *fgBH<Z)?IIS<i)r#« 5 CJyit I UWB jS5?^^Sc4)7"n y !7:lE!SEltyTvt. 
[ 0 0 8 5 ] 

mmcnaxi . y 7 ^ ^mti±fm(Dmmc ^ 7 ^ y \^^m^%^im (t 6Vim) ¥ s 2 2 40 

tsS^t. 5/7h^rBliJ^?S3 3-?5)^fin^712yl-a#^tftyiJtZ. 
[ 0 0 8 6 ] 

[ 0 0 8 7 ] 

^ 7 ^2 y h Bf PbI * Sy # ^ S 2 2 , ^ y C> 7 ^ ^y fS i ^ g 1 "7 f! * U ^ ^ -f A /K 

yC>C7'^5y(5^ ^ 5>7"» ^ (Z)aMBf^T6tqr$'i;tId;?icy7 l-Dt^iS^¥S8 

8tay^iPt^t0-?;^z. s^sij-?tt'iffi^s^otai*ti5'^$>7>;-HS^-is^i tie 
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I) T . *t ;i ffl > A X -Is ^ f! ^ ^ S 8 t ^ 7 -e V h ^^ItVi'M^m Z Z \Z r> 1 B b 

^T6(Dx^t{::^-^-zz:n.^-^W')^i-zmu^m[oAt)tJ4yK)ixiE^(o^m^ 

[ 0 0 8 9 ] 

[ 0 0 9 0 ] 
[ 0 0 9 1 ] 
[ 0 0 9 2] 

01 % ti^%mt mwi n^QW^Wi mb . HI sicjyuT^^fSB^QUWBK^Kitt 

E 1 6 <J)^^C;!io;t T . ^ (?>a®^S ( 1 9 OL, 1 9 t , 19c, 1 9 d ) <P 7" 7 
>f©?^r. iS'lglJ-flft:£U;fe^71:2yl-i*^*©fi^Cli&DT. in»¥S2 0CA*t 
^^ryyftm^fST-yyfmnR^i^z 1 tfriiLt^a^. 

[ 0 0 9 3 ] 

7'^>fMJR¥S2l-?«, mZtS. 3g^1»JlC3Vi-ri;J7-t2yKat^*t$^ttitl»M 
BtralT6<5€J^'0?i?)ftW> ;!1D.^¥S2 0 IU(St-?.T(9 7"7>fai^tA^U5UJ;?IU 
U.T6Ai>'TL-?;^ftf*. l90LCi)J^tSRU.T6t^2Ti-?iP)a(*190L, 19tt 
2MJ^U<T6»"3Tl-?f)ftW19a,, 19t, 1?G*-?tiiK0T^DS^S20ICA 

[ 0 0 9 4 ] 

C<9J;?CtZU>;-?« 7il&«lC^^btZ^7t2yhiif^*ICIiliM>T« :f)i5^^Btt*g:6»f 
[ 0 0 9 5 ] 

( s f9 1 7 ) 

m ] 9tJ. *f!Bfl<9IIJ^<Z)ff^«7CSrit^UWBjIR^'^ICi)7"ny^«5!c0tTvto 
[ 0 0 9 6 ] 

El 9t3;> sjS(i)r^M5ci)iai 7Q«s)c'ciiQ;^T> s^s^ti 1 o^fly-?^i^rtL;feY;^f 
A7jS©i$^«i«ffiS?jj;&f^<i):*;$=ttjS]^7-n77^;i.vuT< JiHS^li oo#Jc 
jg^^ii oo^»J-?l3:^7■t2yKllf^*suap?g2 2;Wf^5flfiffi-?fe^LfeY;^f 

[ 0 0 9 7 ] 

s^^^si 1 om-d'Q)i i\.f jKxm±ti^^t3immmw. ^ 0 0 m^vk^mm^^ y m-o 

#Hb^S3 8-?#Hb^bt+l, ^i)^^S3 9CJ;'J^i^r+l.T, 7'i7-l/^f-40t/1- 
UTjgffirtLlJ;?^^^^?^^^^*^?!-?;^. Y;i.fA7iSc)a#^fiaiH113VJ;&f^<5 

X$=rtffi^tiY;i.^A-xffi^?S2 3t»fiJ^tmi. i^M^li 0 0 mi-::^ ^1 z :i 7 <i 

V K of m t )i l& C ^ ^ it ^ ;^ 7 i2 y h of ^ IIU <JP ? g 2 2 ffi E8 -? f! S U Y 
f A 7 )& t m± t I Y )l f IK 7 1^ Z 5 tf^ ^ 0) Hi t) \2 B b J ^ J mm r -7 [) J . 

[ 0 0 9 8 ] 

YJlfAXffi^¥S23-?tt^cffltS<7)/f>Ay|.Zj©^-?;f)^jI^7-n77^Jbt«^U. 
Y;i.fAX&#'ft4-rZB#^fl<]5ffl;li^^7-t2y|-ii#^*>;-!S{r^#y?*^t?leSU. 
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[ 0 0 9 9 ] 

^ ^m^^ YMMV' D 7 7 ^ II )i '^U^b s ^ ^i;fe«M7- □ 7 7 ^ ;^ t ffl I) T . 
i 1 1 0 m\zffi ^1 I ^ y Mi' ^ ^ y 7 t:: Q^itt itP^T^ 7 n y h !^m^\zj& 

[01 00] 

m.m7- D 7 7 4 )i (D&Mct^m ^ 9(7)j;?ic5^s^ai 1 oiiiJcttffife#^v«M7-n7 
7^;^^^'^tfltz#l^b^S3 8>;, ^Hbu;tM^t^iatz$i)i?S3 9. ^ 

##^>i^5H^a3 9^^^(5lii;^-?;^Z3I^^^>:tffl^^l7'a7-U7t40Vt^*^ 
U. iM-lellll 0 0WCtt3g-ls^s^VS^sM^VttI]^^lT'i7-U5t8 5> T i 7' \y 

7-0 7 7 4 )i^^Yt^Wii^nt 1 ^^-^^it^m^ 1 )c-tmmt 1 Yn^m-d'^ J , 
[01 on 

[01 oil 

I220tt« *fSBH<Z)?II6©P«8C3=yitIUWBiSg^KSc4)7"ny!7fliEKEltFvt. 
[01 03] 

II f JK J 0) m m ^ ^ W ^ A: Z/ ^ 0) X ^ t-^ t J Y l\, f A 7 1^ Z & » n ^1 )z. 

[01 04] 

Y/lfJKXia^^l^Z 3C3TfllT, Y;i.fAXi/EtfrSttIiif^«15ffl:l;!;fr^7-t2y haf 

fj-?zr7-dy Kit^«t3E^bttt?. 
[01 05] 

fn] Bt C > S -fi W C ?r It I ^ > X fg i ^ ^ ^ > 7 t C C7) ^ r it ^ 7 -t2 y K of Pit C 
Bl^T^^brtt^J;?, ^7t2yhBt^tSy#^S2Ztiy<iPtZ. Y ^ \Z . %iTY^)z. 
^7 Xly V^^^<j)¥^Y \ZJi^\2 Y s ilQ»?a2OCA;0t-?.$=7"7>ftMRtl7"7> 
fiSK^SZ 1 tlUffltZ. 
[01 06] 

7ij©«sc$^bti^7t!y hDfiicj&i^T. Jt7Seg^tt«gi^*m+i^;fed;)ft7i-?if)^ 

(II « 9 ) 

laZ 1 tt. *fgHH<9?IJS<9P«9C?yit?UWB3S^^IIS<?)7-ayi7flls!SI21trvto 
[01 07] 

»M^Sc3^tt^«Mlt)ie:v^<]C^^btttZ^gt#UT3V'K »M^S1 9ol, 1 9 
i), 1 9g, 1 lcL^Xl^'Xl(DW.^nWiTo.. Tfc. To. TcLt^^^Y^^ffi^U^Y^l 
f A 7 M (5 Bf fiS ffl: 1 f g ^ ^ 1 5 ^ 5 I ) ? C ftU iP t 1 J; ? C ^ U t (5 ^ I 

. %m(DW^m.^ (DM 2 0 vtt»M¥S(Z)S-^(Z)3SMDtrBit»fT I 0) mwL\% \zm% \j ^ ^) ^ ^ 
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[01 08] 

[01 09] 

( S (9 P H 1 0 ) 

EZZtt. ^%m<o%m<omm -[ oicatitiuwBigs^e^iQy'ny^asjj^tr^t. 
[ 0 1 1 0 ] 

*fSBBtffliiiKJt5<?)PMi 3<i)UWBji^^^tR, %m(0Wfl^ } <om ■[ <OMm\ZlRX 

T. iS^^Iyc^^ 11 T*Sfg#^t IS U lTZ??^^b t ^ ¥S 2 4 < 55##Jc3y U TfiJ^ t tl 10 

^, 1 1 c i)i Bfl t I . 
[01 1 1 ] 

[01 1 2 ] 

[0113] 

S 3V « IS 'J sT Z rf ^ ¥ S 1 1^ 0) B ® 1 0 «S<: C M tiD U ^ Q Jf^ ^1 L) T iSi U ;fe 
. CftrjPR^rtLltQ-^ttSK, ^Ji6<?)ff?«2~9(Z)«IS)c;iCllt^DUTtf5]^f5jaSt# 

[01 14] 

(1^ S6 c9 » 1 1 1 ) 

I22 8tt« *f!BH<Z)?II6©P«1 1C?yit^UWBiS35^KS<4)7"ny!7fll5KI2tyTvt. 
[0115] 80 

ffl w ¥ s 1 1 (9 a E PbI t sy # t z ¥ IS 2 7 "i; j»f IS t k «9 p 1 1 

^ ^! ^ ^ c ^ t + iii Bfl t ^ . 
[01 1 6 ] 

^VUTllfe^^.*^JS<i)P«7tt^«fg^^©3i*U3lblS^tSUfiPtIiKI)IU3gf*JiiiP¥S2 
6ICJ;^T'li^M^<9i|i*3SUl5it^^brtt?.jgMfJC?yitIi|i*7gOi{^^blC?ifBUT, 

s # f y c 1 1 T a ^ 35t ^ ^ a 1 1 <?> a ^ s ^ t t ^ ^ s 2 7 1 is it , -is #j c it ^ 

)I U 15 5^ ^ It a ^ t I J; ? a E ^ t ifey fiP t ^ . 40 
[01 17] 

USfflt5®<U. •fe3XaStiS3Hb:?-ttZcyffRr«g'^SI. MiigU)gffl(*feflgKtt«<5 

tt )a c ft T 7i ft t<i c fty SP t ^ «• tI -? 7 , 

[01 1 8 ] 
[0119] 

(.nm(omm\ 1) 50 
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[01 20] 

WLm^m^ ^ c) mt)-^ At) y . ^ \^ a^t i \^ ^ \^ ^^^m i Y-^n^i 

[01 21] 

SC^l^'ft^tfiPc 10 
[01 22] 

^ t ^ J; U t ^ U $ <9 yJv t 1 1 ^ ^ iif ^ ^ 'J . S, « « a ^ *f ^6 V ^ I . 
[01 23] 

ti53v< fi7i3f?i^^b^S28iJ5fi:'5'i:"^^^S2?tiiiiiS<?)}^^gi <omm\z\t)in. 

S6<9r#MTllTBiiBflL;fe*if« CtLCl!R^tilZt9-?ttS<« lllig©ff^ig2~9©«5KC 
[01 24] 

(nmQw^m] 3 ) 

ia25tt, ^%Bn(onm<oMm ^ z c^^i lUYJBm^^mw.QT-n v om^^trnt . 20 

[01 25] 

^ftm(Onmo)Wfm ] 3<9UWB3S^^^1K. SJS9ff^«19E11Q)fllS!Si::;llD^LT« 3g 

#fJc3^uT'iifg'fs^t^'-7icH^^bti^S3 0'jj, ^^ifliJcayuTa^R^^si 1 

^ 5 1 V u ^ t + c Eii Bfl t 3 . 

[01 26] 

51 9 r# « -? - /K' Tf ib ¥ S 3 0 IC Jy 11 T -HI fS §■ t ^ - ;]^' Ti ^ ib U T ^ u . ^ 
^fJ-?tt«^l5im¥Sl 1»^(Z)ili;ti^^t^-3C^^^g2 9lcA;0U, -?-/K'^^t 

? . 

[0127] 80 

I J; U t ^ U * <9 yJv t 1 1 ^ ^ # ^ 'J , S, ^ mm » ^ %i Y ^ J , 5' - tK' ft ^ C J; 

[01 28] 

-?-7lC?i^^bt^?S3 0 }kZJ> 9 -TK^^t J 2. 1 tl5S6QP«1 
AO U ;fe?IJS©ff^Mo II TBiiBfl U fetff , C +1 ICRR!^ t il ^ t C4)-?tt < « ^ © 5^11 2 ~ 9 

[01 29] 

. 02 6tt< ffiiS*-?©«53cCi)D^T> «^WC?yi)Ta:9^JXl¥SiH:t]t7:^n7 40 
[01 80] 

C tL C J; 'J «*iJ^^ 'J BlIE^^^b J; 'J t B:*iJ^^ 'J BlIE^^^b © :S 18 'J si JE^g* Id] ± 
[01 81] 

[ fg Bfl c5 J); a ] 

J-^±<9J;?C*fSBflCJ;:aff. UWBKS^^^ICJ^UT. iI^W-?'ffifg#^OV1V0 
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\z r> -7 t Y » ^ m )i J , 
El ] ^%m(Dnm(DMm ^ c ^ ^1 j u yi b m m w. q mm ^ t y d v 9 mm m 
E 3 ] * ^J fT c 3^ z s «y *t ffl ^ > A X ^ ^ 9 ffi ffi t t E 

E7] ^%m(Dnm(D¥fm ^ 1 1 ^ H) (d ^ m. ^ n xti t ^ j - ^ q •tE ^ q 

ffi BS t ^Tv t ift E 

09]*fSBflo)ll^feo>r#®2tiiiB^ltzfe4;)(?)«e*©K^s^IlJfil;lffl^>yu^x^^©^5'J 

Ci) ffl IS t 5t t 0 

1 0] ^%Bn(ji)n.n(o¥fmz(o^^mn}^m^ y K)[^x^'^Qm<oWLmt^ytm 

1 2] *f!Bfl<Z)?IIS<i)r#« 3 CJyit I UWB jS5?^^SC4)ttE)5t;Tvt7"n y 

1 3] ^%Bno)n-m(0¥fmz-^umt'ik,i})o>^^mQ>'^^iiiim'Am^yA)ix^^ 
<p #j <9 ffii IS 1 51 1 la 

1 4] ^ftm<Dnn<D¥fW.'^ cirf 11 1 uviBm^mmwcomm-^wstrn V '?mm^ 

1 5] *f!B^<?)KJS<9P«4ta!tBflt?;fed;)9«a¥a^A;tir+l^-TQ)'lB^Q)i& 

01 6] *fSBfl<9SJS<Z)P«4C?yitZ»M¥StSi^i^itfeUWBj^K#llffi<9«BX: 

t 7" □ y C7 ^ 0 

0 1 7] ^^m<Dnm(D¥fm^ c^^i \jvjBm^^mm.Qmmtmt7'D V 'pmmm 

01 8 ] ^fSB^(3)^JS<5r^i 6 ic3vit ? uwB jg^M^iQ^i^t/T^rrn y i7^*s)j0 

01 9] *?eBfl(?)^J6(?)r^M7C5yitIUWB3M^^S^lCi)tt^t>Tvt7"ny?«^)J0 

02 0] ^ftm<Dnn<D¥fW.s cirf 11 1 uvjBm^^mwcommtmtrn V 'pmms 

02 1] ^f!Bfl<?>SJ6<i>P«9C?yitZUWBjg^^a^lo)tt^t/Tvt7"ny;7«^0 

02 2] ^%m(Dnm(D¥m ^ 0 ic ^ ^1 j \]]n Bm^^mw^mm-^ w^tr n v 9 mm 

02 3] *fgB^«^)^l|Ci)r^«1 1C3vtt3UWB3SS^S^lQ4ifi)ttyTvt7"Dyi7^tS)e 

024] ^%m(DnmQ)¥fi^ ^ z\ofi^i juwB&'^^m^Q>mm-^^^t7-nv 'pmm 
02 5] *fgBH©?ijs©r#«i Bcfi^i iu]NBm^^mw.o)mmtw^trov 9 mm 

02 6] *f!Bfl<Z)^lfe<Z)ff^ll 3C^y'-tZUV/BiilR^^lQ«5!ttrvt7"ny^*5)(; 
02 7] ^*t*i^#TlU3ifitZUWBSS^I^tCi)«5KtyTv-r7"ny5 

?i^f9iiiBfl] 

1 5' ^ A TTv y > 7 ^ ?y fS 4 ¥ S 

2 ^>A;iXf!S?S 

3 ■ * 41 ^ S 

4 m^7 y T t 

5 > X / 

6 ^ li s +i ¥ S 

7 ^»¥S 

8 ^>A;i.Xfgi^S 
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9 ^ ^ A xTv y C > 7 ^ fg S ¥ g 

10 raffles 

1 z fiJ^^S 

18 mn±^^ 

14 MflfiJ^^S 

15 8 / P ^l^^S 

16 9 yy 'J y 7¥n 
1 7 «;«;ffl*iJ^¥S 

18 T* Y y C > 7 ¥ S 

1 9 »®?g 

2 0 » ^ a 

21 y fMiR^m 

11 ^ 7 ^2 y h Bt PbI t « ? S 
28 7>il.fAXffi^?S 

24 ig'JBlJE?5^^b¥S 

25 ^VlTi^^^b^S 

2 6 1.^ tI U 15 ftiJ IP ¥ a 

2 7 « E PbI Sy IP ^ a 

28 i7i?/rf^^t^a 

2 9 mm^t' ^ H'ft^¥S 

80 ^-7K?i^^b?S 

8 1 ^7 -TK^^^b^S 

8 2 7 f n7 /T ^ y ^ ll.'StlSi^l^ 



[HI] 

/1 00 







\9'(M.t^y\d><f\_ 

\ Jkmm^^si r 












LNA 


-»| lUffl^&l''"' 
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[@ 1 5 ] [116] 




[ia 1 7 ] [El 1 8 ] 
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